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IW^Xms] iWm2 002-30932 7-^t&^ (^-^^3. ^^[0 0 11-0 
0 13]) 
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^itx^^o ^3oafi^{i. ■^m%mi'ms^mzmfitz7i^mmm^±m^x^':>x. ^%i,z 

[0 0 0 8] 

UizN i U y^m^'l^^(Dm^xmW:L. WMmmmit<DiM.^!W^<7)i>(Dtir:hCtl,zx 

ii^^mu. :^^mizm-:>fzo ^^k. MAmimim^mx^:h:^mm.m^±<Dmi^o 
. 3i^*7A^ffi#L. '^>zf)p:^)v^-{z%^Lx m) swmT-M. mmu^^mmtim- 

(■=Et';^BHV-3 0) ^>Sv^T5 kJ^;!/^?.^^ V(7>mm'^y!)^i1rxmi^Ltzm.t't^o 
[0 0 0 9] 

■^x^^K^^mmizmm-r^Mm^^^^^timz^ mtL< fiiu^aoN a ohtK^?^ 

t^i-g-^iSrftmMI-^o miSm^^TO ^tliZX-oX. ^^<^0MliZm^-^^5 0~4 O O n 
mON i U $ ^ JctJIBm^^^C^-fr^vTC t J: o Tff 

^^iiziy7Kmm.M^^izn,^:^^^^-r^o t76^L> ^m^Lx^j:\^^^^(Dm^im^mm 
<DXo iz-^mtk'm^ii^m±Kis\.^xmm^j:^M:^m\^^^^o 

[0 0 1 01 

tfz. :^§tmiiZ'^^7i(.mm.M^±<7)mmijmz:^\^^xit. f^wioi^t^TK*^^-^^^ 

s^^<7)mmmim^^x^mirh;itKx^. mmrnxNi v y^m^M^^-^^^tTb^x 
ii!kmj:mi>z^^^x^mLfz^±m<7^7mim^m^i,zM^^.< :z t7!)^x^ ttz. 
:^mmMi^mLx-^m^j:^mit:^m<Di^mm^±^mi&m^^^ ^ t7!)^x^ :ho ^hK. 
iim<o-fSL^i:miz^\^^x:^mf^M.^^^m^um.i>zxu^m^t^'^^o ct^^ticioT 
X mm^<D:^mmM^^^^if^^^izm*ixii>§t:K-timi^j:<-f-^tif^X'^^ 36>o, 
mm.m^^ii^yFmmt-r^<o^mi-r^<itii>^x^?>o 
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> tiUii^mWLM^^^i^<r>^m\zW-^i)^^ 0 nmJlJl±4 0 0 nmJiJ.T<^N i U y^^^ie 
( 2 ) friaTfcmmiS'^^J^^i: LT. $f t L < ii9.^mMiU^2 . 5~9emu/g 

( 3 ) t^ri^7K^o^llS'^^5^*75^ ^mmm^^i^^ igmfz*) o. 5~i. e^u^^v 

(mmo 1) <Dy^m^~y^)l^^^^-t:h^t^^mi:-t^mm (1) t^{± (2) 

mm- y ^;wx*#mtt6T-*^o 

•y -^^U'; •y^^'JrfM$-ii:7t^<7)-e^-&C:i:«ri|^mi:-t-'SmiH (1) *v>t (3) OV^-f 
St^tt-S ia$^{i2«m±O^JK^S:-g-:#i-SC: t'Srflfmt-r'&mrfH (1) ^SrV^L (4) 

3~i. bx^i). 1 0 ov-m^x. 3 o»m-i omm*&m■r^^ti:^w^t■r^m■ 
u (6) tfzii (7) <r>mmm-y^)v:^mmmm(omm^^x;$>^o 

Tfc^BKlE'^i^^M. t ^#mi:1-^HlffB (6) ^jv*L (8) «Ov^-rtt5&^— <^ 

(10) ■i«rfB'^^»t>07K^^iBigi1-sxg;5«> 8 ox:jy.±oPH9iJiToS7K-e7K^?- 

jgigiLfcm^ 4 5v&.Ti>zi5\^^xm'imtLxim^t^m^muai-^^t^^WLtir^-m 
IB (6) ^v^L (9) <D\^>-rM^~(o^'mm-y^)i^7mmmm(ommivmx^^o 

(11) •irIB'^^*^^^::J:•DT^^m'^i:$•^^X«^^ 6 0-9 or^O^^frciioT 
m^m^tir^^iti:^WLti-^mm (e) 55:v>t (10) Ov^r*t;6>-o^^M^';'^;v 

:^mm'mm(Dm:miimx^ <& o 

it«r2. 03-2. 4 t LfcM=S:fflV>rmrife=S:^i^-rSi i:«:#mi:-t^ffie (1) ^ 

v^L (5) <o\^^rfni)^~<ommm^y^)v:)i<,mmw,m(^mm.iimx^:bo 
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it. n^iiLm,?^(Dnu<o-^±mMi,ziisif:hm^mmmm^\fli±ir^<. :i^mm.m^^(om 
mmmK'o^.^x^mLfzi)^. ^<Dm^^m^<oii<Dt-t^^ti,zX':^x. m<^^MmM!i 

^w^^Lib. ^^mmzum^j:M,n^^^^'ts ^(D^kT)vfj^)^yi!.mm^m^^x. ^ 
±mmtmmi<zmmLfzn.m<Dm'mkzii i u y^mir^^^Ltbtiii^K. mtifz^^m 
mw^^^-tizm-ofzo 
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^Xi>. :^mmM^^^i^<7>m.mizJ^m^tti. N I V y^m(om^i:5 0 nmiJlJi4 
0 0 nm&.T. ^tL<l<tm^^ I 7 0JSlJi4 0 0 nmmTi: tfc<t tfz. BtV< 
it:^m^'^^^^^'DMMmMmitt: 2. 5~9emu/g^ * L < t± 4 ~ 9 e 

mu/g<^^fflt^L> «tt-5'^>'V-^«^0. 5-1. 9 5 y (mmo 1 ) tc-r 

[0 0 16] 

I^JlttciKa^^^^-fb^J* 2 . 5 e m u / g *^-e* l9 x y ^J^^y^&Tf)^ 0.55 

- 1 . 9 5 U ^;i/^jSx.^ ^i-^^^ftTi^lST t fco ^^^S:m##{i^ 

[0 0 17] 

miB«.§ioMtcieL/tN i u y^m<r>nmn^<Dwm\z<:>\^xh±'Z^-r\^^mm^ixx 
\t\^tj:\,^is^^ ^^n^\,zti^w&:%^M\z=^y^)v^)y^mi)'^f^^^^<r>x\i^ w.n>n\z^ 
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[0 0 181 
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yiim^^^(^:^mmms(7)5%&.±^m^'txx>xjpmti^^^ijm<r>miz^ nvij u^tk 

^mz.^^ x^^^m'k.-^\^t>x±M>^nn<r> 5 %J^jL±07lc*^f&^$-fr. -kM&T\z.^ 

\'^xm'k.^^\r^7YM^^^^^^^h%X%ho 3 0%Jil±<O7jc^?:«$-fr^i:'g-^O 
[0 0 2 01 

[0 0 2 11 

T}Vfj^)n.:i^m-WLtLXi±. m.mWL^izm^^^KOn. NeOH, LiOH^rifOr 

mtmu-r^fzif). 'mmi'Lfzt^mfzfj:7tm(r>mm:^^^j:<. ^^(Dm'k^m^i.z<\,^(D 

[0 0 2 21 
[0 0 2 31 

36*, 1 oB#ra«:®x.*i:xe^«§i< cit. mmm^mizx^xuN i v 5'-^g;(>«?^^$ 

[0 0 2 41 

> mx.i£. ^^m^^m-ixfzmw^y-i^Tm^hmiK^yxj-^^^ rt^uz<^^'^±m 
<t^mi::i^mizx^x\^.^-t^-^m^. *t^(Dm^mmir^^m. m^it. ^±mi\:^m 
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[0 0 2 51 

#13 8 0'Cm±OPH9JilTOia7fc'4'tC'^^«r|im-r^:fr^ti. iSai^J: <^T'^^tC'^ 

^^mo:^m<^^ < ^^^^ t vrMm-r^ ^ ti)^m^^ti»t>t^t tv^o mM^^f 

[0 0 2 6] 

;0^1#mLT;V:*Utt^^L> ^^(^EcftT&Wfl-'&T^ri^^ ^^^mmzLfzt^<Dm-M::^^ 

[0 0 2 7] 
[0 0 2 8] 
[0 0 2 9] 

8iiiEWHp, 9(±*m#:t?*^o 
[0 0 3 0] 

Tfc^fbtJ t^TKm^b 3 ^^iV h =£rm^ 1 7t 1- o O^^-^JfcS V - =lr ?P$IJ ^2. ^e) 
\z {±. ISrlBTfcm'fb- )^^m.'^imA\m 1 3 b >fb'g-trJ|&*<^rl'^J^ ^ ^ v^iTK^^fb 3 
/N';^ h<^^«fflL7ttfrffi7Km'fb- y ^)i^^^7l^'mitm<r>zt/^)v h =^m#t 
#^Mv^Tm'fb1-^>6N tfzli. K2S2O8. ^M*m^i:'om'fb^iJ^fflv^T=r/N';v h 
<^<^-e:5r < TK^-fb- >y -5- ^ S|5 ^) ^fb LfziiO^m^^^ (Oii^^^X^ t 

tz. TKm^fb 3 h <oJS "C^m t ^miBTK.m'fb^ ^v^-^-TKm^fbl^ ^ ^^^mm^iz^m 

it-t ^^fhX^^o miBTKm^b =r /^VV h 0@ xn L /iTKm-fb- ^ -'V^'g-Tfcm-fb^ ( 
J!y>TjE«lfSt»®«!:?- IB^i" ^ ) ^:it^&^^^ v^im^-fb^filJ icm-fb-t ^ Ci t j; o Tjfc 
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)VV^n-r) 02p*^m<bm^2. 04-2. 4tc-r^^i:W^ Lv^o ^y>>-;i.i:3/N';i/ 

4 m^i^mitm^2. A^m^^t. ^i^m.<tWi^2. o4~2. 4tL/^t§tcjt 

[0 0 3 1] 
[0 0 3 2] 

L<{±^ AB5M<0'^^OMmN is (Mmti^&±07n^<^?i'^J^) ON i C o , 

Mn, A I, cumxw:^Lfz^±:fy^. mi^fz%mn.'^4 ^ )i^m^^^tM^^mm.mM^ 
^(D7tm^^mtLX'^^^'txi> x^^o 

[0 0 3 3 J 

m^^n^titbiZii^mid^Z 0 fimirTm^^^y^^^tamtV^^^o :^^mz X ^yi(.^mM 
■^^^m^zm^ 5 0 nmJiy.±4 0 0 nrnJilTON i U ■;'^^^@eL> $ t^^Mt'^^S t 

it^fztb. ¥*^3a#i: LT{±3 0 fxrai}^h 5 0 mT&^J: i^^f^ Lv^o 
[0 0 3 4] 

m^\tt£<^ m'<?wud^m.m£^ii'^mx^. ttz. m^t'^K£^mizm^\:'Xm^^ 

[0 0 3 51 

t:-^, mmiEmRxmmzit^ mm^^m^^^omiz, mmn. ^mm. m^m. 

[0 0 3 6] 

m, ^^ ^mmMm<r>m^wm^'^\m.^tz\t^f^h(om.^ 

LX^t^^:zt^)^X^^o 
[0 0 3 71 

Lv^o ^m^jo^ijDSti, iEMtfc{i:ft@o^*»icMLr 0. ima:%~i oma%3&« 
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[0 0 3 8] 

■mn^MMtLXii. m-^. *°';7^b^7;v:tnj^^^> (PTFE) , 

DM) , ^y^tEFDM, :^i-U>y^''J:r.z^=rA (SBR) > 7-y^=fA^O=i' 

^Jo^in»{±> iE=S4/c{±:ft'feom*»l::*tL-C0. 1 ~ 3 Sa:% Lv>o 
10 0 3 91 

[0 0 4 0] 

[0 0 4 1] 

[0 0 4 2] 
[0 0 4 31 

[0 0 4 41 

m^^yfmm'^. W-n^^^^ii^mir:hz.t-^^x^^o ^^■^U'--$^^m^ir^um-tLX 

[0 0 4 5] 
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-^j^i/^A. mn. mikm<r>it^m'^mkt-k\t^fLh2mi>x±M^\^xmx\t^ 

[0 0 4 6] 

^ 7K^ifc:^U 't'A^ 5~7mo IXK TK^-ftV^-i^A^O. 5-0. 8 m o 1 / 1 -^tf 
[0 0 4 71 

m.M't^-^u-^ ^ tiEmtnmt^mmir^mtfzi±mmLfzmz-mf^L. m^s^k, ^ 
muxm±-t^^ti,zx<:>xBMizi^m^fi^o tfz. lEmtnntit^mmm^y^jv:^^ 
mmn.mm't^'^u-^i^Lxmm^itfz^mmm'^mmLxi'j:^^^mm-y^)i^7Kmm 

[0 0 4 8] 
[0 0 4 9] 

^wl!^';'^;^7^c#1lm^lfeo«^^ m^f,z'D\,^ximizm^^n^i><^xii^j: < . jEm 
mmm} 

[0 0 5 0] 
[0 0 5 1] 

&itt^j::h X 0 iiZi^mLfz7l(.mWHz. mWiT>'^=-^J>>t^^v-r:i(,mmt:^-mLXT 

y^ym^^^m^'tfzo KJ^^m^mL<mwL^j::^^hw,iz^^v^^^inTL. Kmm 
ozajK^4 5±2t:. pH^i2±o. 2i,zmmLxzmwuttj::h^t^-M^myi^mt^ 

iz^mvfzo 
[0 0 5 2] 

mti-m^m^mit- y ^^v-vxp h ^ 1 2 ± o . 2 izmm LfzT)^:^ 
V ^Ti^mmz^xLfzo mmm^mwv^j:T!)''h. m^mm<Dm^=^^'^}i^}'. t>^^t^ 

-^tfTK^^K^TSTtJto ^<Dm. NaiOK:i^mi&.t:M±mTLXK}Bm<DUmt:4 5±2 

V. pH^i2±o. 2<DmmKmnLfzo mi^m. um^^ 5±2'c^ ph^i2± 
0. 2<7)^mK^WL. :^m<t^y'y)i^&'¥-mMizcoi:^ijm.^7mitm-d-<bm^mM 
m^M'm^'tfzo mm^:^mitm(om'mmoitmi^^mmu^ i^xTrnzi^^mtmrn-r^ 

) 1,zMVX7-w t%-^^^fZo 
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[0 0 5 31 

mmm^yi^mtm-h]^^mmmi:^i-^:M'it~'y^)HiLi-i o o g^. jajs e o*c 

. jSftl 0wt%<7)NaOHP!K?t^4 0 0 g4't^^AL> %^{zmWLfzo ^v^T^Mi^ 

mm-r > v -^am (^^,Mx*%^^tt^) 4 5m i ^muL. 3 o^KW^M^t 

/io «®^^=&^iiL. TRSfc. ^j^tTto #'btL;i:?SJl^®^i^tra;K3 Owt%. iajS 
8 OroN aOH7K^?£2 0 g^rini-T. iSLIg 8 0 "CH 2 ^KlS^f L7t:m7X^^ ^^^L/:: 
o #^tLy^ctSJ^Rt5i^l'-^*tL<&MS^JS7C* (Ni. Co) <D^:^mitm'S:<^^<0^m 

m<kii7c?i^^^f9) x-mi^Lfzo ^(D^^it. mm^mTtm (Ni, co) (ow-i^mit 

it/6«2. 1 5-eabo/Co 
[0 0 5 41 

mUi^^M^t^iz:^ ^^^^'y^'f-f^-i^}^^-^ (CMC) 7X^TS=S:»t-CHtffB»K 
li^ : CMC?#S= 9 9. 5:0. 5<D^-:^h^tL. m^-^y^^ 5 O gXm2<D 

y^LXi^S 4 mm (|*|^ ftl^X^lmm) 2 6 0mmO#fi3 0 0 OmAhO^y 
[0 0 5 51 

(:ft^<^<^^) 
(^ 1 urn) 

S@3 5 m-C^-S AB5M#±^^<^MmN i 3. eC oo.e A 1 0. 3M no. 35 <^^fiK=^^ 
-r'2>7K*«tlS'^^«:7Km#H^t L^^^#^f tcJR«6> 4 5 'CtCT 2 ^pgSScit LTtK-^ 

%> 2 0%> 3 0%> 5 0 %t?^^7K*K'^^<^7K^¥^JIt^Lv^JE:^jtr^^L. ^jn 
EE^^^ -^^^IJlJ} aii-^!Jta^1f f^^or t < tK^^jSo* 5-50 5®m<5^7K*?R. 

ffl^TT-®im$*t^7K.^fiH/M (l#JS1^^^7t»)07K^lf.^^) fcLT^«$tL. ^ 
O 5 0 % 1 1±> >g-^7&«±l5*S^ffl^T<^tR.i;i<^ 5 0 %07l<.^«rSKjgEbtV^S d =Sr75 
i-o 

[0 0 5 61 

(^2Xg) 

7R*^lcMt^<^7K*il^'^^^5^^ 2 0 t:<^Jtfi 1 . 1 ~ 1 . 5 <!^N a 0 H7X'^?iKJ'> 
8 OX:^^hm.^.TX'm^L. 3 0^^;$^?>1 OB#F^<^i!!LS^^fo/io NaOHjiJKs USt 

[0 0 5 71 

(^3X^) 

^(D^k. -e<7)l*I#!^=^*PffiMts PHI OJ^Tl^^J'S* 'e7|c^t^^^^^ ^:^^=S:*nx. 

x^±m7mimm^mmLfz^k. mmmi^Lfzo 

[0 0 5 81 

(^ 4 XS) 

[0 0 5 9] 

(^?^14- ^ jv-^^gcoii^) 

^atsmoTK^BELjgS'^^j^^^ro. 3 g»#L. Mi&imMa:tJW- ( m) mmm^m. 
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[0 0 6 0] 

«mo®ijtT-9 9. 35:0. 6 5(Dm^'em.^\^. 7i^x^m.Lx^-x hmzL. -x 

Ot:T*^Jtt> flff^OJ¥<;^tz^W7>LTflil3 4 mm (F«3. i^^XIfBlmm) ft$ 2 6 0m 
mO#fi 4 8 0 0 m A h (^^Tfc^M-^^ft^^Si: Uf^o 
[0 0 6 1 1 

HI 1 {±. Mmtfe 1 oSSi5BfMS-e*^o mrlB(07K^8^«5'^^=S«4 i:. x;v7 * > 
'fbM^^MLf^'i^"'; •/ntfv>ilil>0^(b^^ff^l 2 0 ;/mO^»t»t■b/^•^-^ 5 

tC^'g-LT'Co 6. 8mo 1 / 1 (07tc^<b*iJ -^AtK^tIRICO. 8 m o 1 / 1 (^TK^-fb V ^ 
^2^^mm\^fzry\^iJ ';miS?^=^«L. m«2 <7)Ji^^Pg|S2 aii:^^X<>--y h G'Sr^L 
r#P^7*3J;ra#ffi2. 4MPa<7)itiL# (lil^-liri*) =^*«1-^^J1M^ 8 ^mfi 

[0 0 6 21 

C:om?fe^ 4 O'C 1 2B#^O^W^g!ja(7)^. 0. 0 2 I t AtCT6 0 OmAh^mt. 

^hKQ. 1 I t A-ei 2NF^^mt;^<, $^>ico. 2 I t At?i vt-eSfcmt^t^. o 
. 1 I t A-ei 2^H3(ism, 0. 2 I t A-ei v^-eiS:mi-*»f^«-4iii^«9igL/^o 

10 0 6 3] 

^IXatc-r. 7K^S:^^O7K«Ml:<^-e:|x-rtL0%. 5%^ 10%^ 2 0%. 3 0 
%. 5 0%i: LTillS^a^rffoyJr'^^'S:. 2 0X:i3:felt*ikS 1 . 5 0NaOH7K^?K 
icr, 1 1 ^X,\Zii\-^xmMM^mtii^^ emu/g ii^T'S) t3^a!i31B#P^=^^x.r^a 
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o #e5;!X7t^#©5K<7)9*>> ^lX^tcJ«'V^-r7K*«fi^^^5%. 10%. 2 0%> 3 0 
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ti. tTO^cLT»^:}^7t7R«^^^=^Jt^W5|C2. mrl!l^Jt»Jm?lb 
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(^ife^J6~l 0) 

mi^^^mnm^mmLxMMmmmit cm^emu/g) i. o> 2. 5> 4. Os 

5. 0^ 8. 0^ 9. 0. 10. Oi'Lfz^ltmUt^^^^^ltmm.KLxnhi'Lfz 
^^(D'Z^W^J^S^m^^'ro ^tih(Do%. ^Mmumit emu/g) 1. 0. 2 
. 5s 4. 0. 5. Os 8. Os 9. 0\iZLtz^^^:^^m^^6. ^§^m^^7 . 

m^^s. ^^m^^i. :^^m^^9. ^i^w-^^i otv. nm^^^mmme, 2t: 
§tmmm7. :^^mmm8. :^§tmm,mi. ^^^mmms. :^mMmmi otLtzo ttz 

itm^^4. jt^^^5tL> zixh<D^^^m^^ri^uLfzmmt:^Mtmm4. itmm. 
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:iti^<r>^^^mMM'n,^l(D-)^^XMU'^i^WlLX^ 3 2. 5mmX 3 0 mmOtft;® 
fFffiffi<^miE=Sr#:^v:o fStt'fblli&WTO K^jE^J^* 3 4 mmX 3 4 mmlC 2^fc 

WLMmm^Wfzo ^(o^^^ 2 0. 1 I t A-ei 6B#^^mLs 0. 2ItAt:*H 
g/H gO(^#M^l^^L> -0. 6Vizi£:htXtk.mir^^^ i^)l^^5'^4 i^)i^m^M 

. 1 1 t Axi 2mm'^mLfz^k. 5t:n5^^meLT+^i^iPL7t(7)*,. o. sv^ 

T'7 I tAhl 0 I t A]!(Scm^1f o/iB#OSfcm#fi=SrfB«LfCo 2 5 "C. 2 I t 

A-CA V 5mV^ T-3tmts lO^remitL. 2ItA-ei. OVi-ejfcmL. 1 O^m 

-Wcjhi-^^-f ^';v«r^fv^. gcm#*o8 o%ic5sjiibfw-ij--r ^';vm«-fB«u^o miai^^l 

^ (Om^'^X^ o T . fl^i-L 1 0 >5r <^ftiP.!]'fit<0 ^ V T > '(it =^ ^^ic^ 2 tff t L 7t ^ CO 
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MMmmm^ti)^ 2. 5 e m u g . ^ }^^^Mitf' 0 . 5 3 5';^ }l^(D:^^m 

«Tlb7ti. 5X;> 1 0 I t AiJcmti 1 0%SJKt**t?ii:v^i<^<7), 7 I t At?*^ 

l*f^lfe«#tt75*:^*it^5fcil^*tSo M«&fD?S'ft:76«4. 0 emu/'gm±. N i V y^M 
(Om^iti^l 7 0 nm]ik±<om^i^ii. 1 0 I t A. 7 I t AX-<D-mnM^^:^^^iZizm 
K'^m^Mo ^<Dm^7!)-h. KS^M'fb{i2. 5 e m u / g JiJ.-h. ffitt-^;'^;^^ 
«i± 0 . 5 5'; ;i^JiX_L L < s t ^c. KSI&fnMikti 4 . 0 e m u / g J^±^ N 

i U 1 7 0 nmm±:**$?>tC»^Lv^ii:7&*t>:*-^o ®«t&^?SSf 9 . 
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OilL^ifeLT^rfc ^(^4 llS«5S5cmt:::fett'2>Sfcm#»CD8 0 %&>±<Dm'^^m)^'t ^ ^ t 
^^m^fzo ^^<^»tk14{±> 'ii^S^Sr^JOiSBfraiC ioT^^tL, ^i&^^lll 1. 1 2*5 it/ 1 

mLX^^^o S^lZ^y hV '>^^miMLfznnmi 0 3 0-9-^'i?';l'fcv^-^ll5v^-9--f 
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